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Tab l t ’- I

The Yields of FNPS Mcdi lied Toxin i)er.iva I ives

in Three Different Conditions

in 5 ml in 5 ml in 350 ml
Experimental af.  25 °C at: 4°c at 211°C
condition fo r 8 h for 8 h for 24 h

Yield (%) Yield (%) Yield (%)

Gel Filtration F I 2 1 .3  35.3  10.0
on Sephadex G-50

F II 10.3 16.8 22.3

F III 6o . i . 40.8 67.9

Chromatography lIla 5.7 0.3 4 . 14
of F III on
CM—cellulose h I P  4 .2  0.1 —

hlic ‘~.l 0.3 6.1

h I d  13 ’4 13.0 —

lhl.c 3 .5  3 .2  38.0

JIl l’ 2 .2 ih . t; l9.~4
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Table 11

Lethali ty and Antigenic Act ivi ty of Monomer Frac ti ons
Obtained from CM-cellulose Chromatography

Antigenic
Lethality

Fractions activity
(%) (%)

lila 14 106.1

IlIb 14 123.9

Ilic 13 1)1.3

hId 87 65,.5

hhIe 87 73.3

u h f  96’  
‘ 96.1

- 1 5 -
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Table I I I

Amino Acid C o m p o sIt i o n  at ’ C a h r ”  t o x i n  and NPS—cob rotoxin Derivatives

Re sidue s per mole of protein

Amino Acid Cobrotoxin NPS-cobrotoxin

Z~IIa IhIb Ilic h I d  h I d  hlle

Aspartic acid 8 7.81 7.93 7.92 5.50 6.00 8.02

Threonine 8 7.91 7.91 7.94 8.08 8.02 8.O~.
Serine 4 .‘;03 4.08 4.ii 11.o~ 4.03 11.01

Glutamic acid 7 7.1.4 7.09 7.10 6.94 7.05 7.03

Proline 2 2.21 2.05 2.09 2.0~4 1.89 1.92

Glycine 
- 

7 7.08 7.05 7.03 7.03 7.09 7.02

Alanine - - - - - - -

HaIf—cystine 8 8.10 ‘7.93 7.95 8.10 8.04 8.10

Valine 1 1.03 1.02 1,20 0.98 1.23 1.02

Methionine - - - - - -
Isoleucine 2 2.00* 2.00 2.00 2.00 2.00 2.00

Leucine 1 0.19 1.02 1.00 1.04 1.00 1.07

Tyrosine 2 1.03 1.01 1.15 2.05 2.10 1.94

Phenylalan ine - - - — - - -

Lysine 3 2.b5 2.01 1.83 3.03 3.02 3.03

Histidine 2 1.98 1.98 ‘ 2.01 2.00 1.92 1.99

Arginine 6 6.02 5.91 5.98 5.97 5.98 6 .03

* All values are expressed as molar ratios based on isoleucine 2

— 1 6 -
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Sephadex G—y).

The co I untti Wus- (030 i .3 i i ’  ‘ . i  C ad w I ht C I) ~ ~I o i r u f l o I I  1 lint .u’e I ~ I

buffer , pH 5 . S , o ‘
~ ( ‘ ( I l l s -  I III In ’  i ? I i  ( 7 . 7 x 1 2 “

~ cm) . —‘amp 1’’
was di. sso ived i i ,  2 III I ol 3 330 S;tIrI(” I ‘ i ; f ’ I C’ I Ii ~id P P  3 ~ t I 1)11 t hi’
column and C i  ritet! w th i  In ’  ‘-ri me l)u1’ I ’ r ’r  . ‘111*’ 1 3 ‘(I. 1 - n t  C

20 ml per Ii and I’,’ac I 3)135 (13 m l  V 3 01’ ( ‘ ( 1  I ~‘c C -

FNPS r e a c t ed  cobr ’o I  ON i n ;  . t’ r i ~ t. ’u ’ l ( ‘ X 3 3 t ’ ! ’ I I i I ( ’ f l t

f la t ly ” -  c o b r o to x t ri .
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Fig. 2. SDS-’y’t r ’lcn  t I ’ C C P l C C I n ’ S I S  of’ FNPS modified toxin
derivatives.

The SDS-ge l e . l ectropJ io resi s  was performed in 10 ~
polyacrylamide ~e1s . I 1 . -clrophoresis WaS run at 8 mA per gel
for 4 h. The amount 01’ protein applied to each gel WftS 25,

30, 10, 10 and .1,0 p~. r e spe cliv e ly. for F I , F II , F III , IIIc
and cobrotoxin.
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Mo bi l i ty

Fig. 3. Electrophoretic mobility of’ marker protein s .

Determination of the molecular weight of FNPS—modiuied toxins
by SDS-ge l. electrophoresis was performed in 10 % polyacrylamide
gel.. as described in Fig . 2. Nob ilities were oalcul~ ted as
follows:

distance of pro tein migration length before staining
Mobility = 

- x
distance of dye migration length after destaining C

The ’ mobilit iee were plotted against the molecular weights or the
stanliard proteins (bovine serum albumin, 68 ,000; ovai.bumin , 43, 000?

chymotryps’in , 24 , 000 ; myoglobin , 17, 200 ; cobrotoxin , 6 , 9149) on a
semi—logari thmi c scale and the molecular weigh t of the FNPS—modified
toxins were estimated by interpolation .
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Fig . 5. Disc electrophoreSts of F III and six fractions from

OM—ce llulose column shown in Fig. 4— B. -

Disc electrophoresis in 7 % po lyacrylamid e gel was carried
out in small glass tubes , 5 x 75 nun . After the prerune by
applying a current of 1.5 mA per gel for 30 mm , the protein sample
(10 jig) mixing with a trace of tracking dye was applied and
stacking ran 2 mA per gel for 30 m m .  The electrophoresis was

performed at 15 C by applying a current of 8 mA per gel for 145
miii until the dye moved to the buttom of the gel tubes.
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derivatives with a n t i_ l o hr o t o~~i f l  serum as compared wtth cobrotoxin.

0.3 ml of antiserum was U~~(’(I in  each case. o—o , cobrotoxi n;
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Protein concentra tion was about 0.12 tug per ml.
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the disulfide bonds and t h e  sequence of the amino acid re*iduee .
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